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The Banana Industry
at Carnarvon
By J. R. Burt, Adviser,
Horticulture Division,
Carnarvon

In viewing the semi-arid conditions
of the West Gascoyne, visitors are
surprised to see a thriving banana
industry at the mouth of the Gascoyne River, 930 kilometres north
of Perth.
The natural vegetation in the
plantation area consists mainly of

stunted gums, low acacia scrub and
salt bush.
In the summer, temperatures
between 40°C and 45°C are frequent and relative humidity ranges
from 35 to 60 per cent, which is
considered low for banana growing
areas.
High winds are common for most
of the year and cyclones occur, on
average, once every four years.

Average rainfall is 230 mm. Although the area is drained by the
Gascoyne River system, the river
bed is dry for most of the year and
flows are very irregular. Periodically, the river floods. At other
times, the river may not flow for as
long as two years.
High yields

Despite the adverse climatic conditions, the average yields of Carnarvon bananas are double those
of banana areas in other states.
The main reasons for this are:
• Variety.—The Williams or Tall
Cavendish is an excellent variety
by world standards. It produces
high yields of good quality, uni-

Carnarvon bananas carton-packed for trucking to Perth
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form bunches, and is tolerant to
Panama disease.
• "Micro"-climate.—Banana plants
closely spaced at 3 200 par hectare and an outer bana grass
windbreak create a suitable local
climate inside the plantations
offsetting the disadvantages cf the
natural climate.
° Terrain.—The terrain is flat over
most of the region. This enables
good plantation lay-out, ease of
field operations and easy irrigation by the flood bay system.
• Soils.—The alluvial soil adjoining the Gascoyne River is a fertile
fine sandy loam and is well
drained. The soil is alkaline (pH
7.2 to pH 9.7) and generally
contains small amounts of salt
and boron. It is well supplied
with potash and moderately supplied with phosphate and minor
elements. Good yields of bananas have been obtained without
fertilisers but in practice all
growers use moderate applications of balanced fertilisers.
• Flood irrigation.—The plantations are irrigated from the aquifers situated mainly in the bed
of the Gascoyne River and replenished by seasonal river flows;
they do not depend on the highly
variable rainfall. There is usually
a good supply of water in the
aquifers for six to 12 months
after the river stops flowing. The
use of flood irrigation gives efficient leaching of salts down the
soil profile and, incidentally, provides a medium for fumigation
for control of nematodes.
• Pests and diseases.—Strict quarantine regulations and isolation
have kept the district largely free
of the pests and diseases which
seriously damage bananas in the
Eastern States. Growers use a
fumigant (generally DBCP) once
or twice a year against nematodes, which are the main pests.
Because of the dry climate and
the use of flood irrigation which
does not moisten the banana
leaves, leaf disease cause no economic damage.
History of the Carnarvon banana
industry

Since the first banana consignments
were sold in 1930, the industry has

A 65 kg bunch of bananas at the Department of Agriculture's Gascoyne Research
Station. On the bench in the background are hands ready for packing into cartons

experienced periods of economic
depression and of great prosperity.
The first significant production
was in 1934 when 80 tonnes were
produced. From 1936 to 1947, production varied from 385 to 1 000
tonnes a year with average yields
of 7 to 17 tonnes per hectare.
In the early years, fruit was consigned to Perth by ship. Later, it
was taken by road to Geraldton and
then by rail to Perth. However
there was still a delay of three to
four days before marketing and the
fruit often arrived in Perth in poor
condition.
During the World War, there was
no competition from Java bananas
and Carnarvon growers received
very high prices. In the early
1950's, imports of Java bananas
ceased completely and for a short
time there was again great prosperity in the industry until the arrival

in Perth of increasing quantities of
bananas from New South Wales.
Although production doubled,
due to an increase in banana plantings between 1953 and 1961, average yields were no greater than in
the 1936 to 1947 period. It became obvious that banana patches,
particularly on the lighter soil types,
were prematurely "fading out" after
production on the parent bunch.
Examination by Plant Pathologists
showed that the banana roots were
heavily infested with nematodes.
In 1958, the Department of Agriculture tested the new watermiscible fumigant DBCP. Results were
spectacular and average banana
yields doubled in the 1960's, following the widespread adoption of
DBCP.
In the mid 1950's there was a
big influx of vegetable growers
from the Perth market gardening
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areas. Year by year, beans, tomatoes and cucurbit crops rapidly increased in production for marketing from May to December. With
continued heavy water consumption by bananas, this led to a considerable drain on the water resources. When the river failed to
flow in 1959 the industry suffered
its first severe water shortage.
The drought was ended by a
flood in February 1960, followed by
a severe cyclone in March, 1960.
Wind gusts reached 200 km per
hour and all bananas were blown
down. In February, 1961 another
cyclone brought heavy rain to the
catchment areas of the Lyons and
Gascoyne Rivers. The biggest flood
in Carnarvon's history followed.
After these crises, the plantation
industry was in economic depression. During the 1960/61 season,
only 190 tonnes of bananas were
marketed, but Government grants
in 1960 and 1961 allowed the industry to become re-established.
The industry today

Since 1961, the plantation industry
has prospered. Although bananas
now contribute only one third of the
local industries' income, compared
with two thirds in 1962, production and yields have considerably
increased. The widespread use of
DBCP fumigation has been mainly
responsible for the increased yields,
but other improved management
practices have also contributed.
The banana industry has also become more stable, for the following
reasons:
Water supplies
From 1930 to 1960, there were
eight years in which the river failed
to flow. Since 1960, the river has
flowed for part of every year, with
13 summer flows and 16 winter
flows. Overgrazing and subsequent
erosion on stations in the Gascoyne
catchment area is believed to be
pardy responsible for this. It seems
that less rainfall is now needed for
a river flow to reach Carnarvon.
During river flows, there is unrestricted pumping, although this
favours the vegetable grower more
than the banana planter. Since 1960
the river has flowed for an average
of 128 days a year with five individual years during which the
river flowed for more than 200
52

days. The shortest river flow during
this period was 25 days in 1966. As
the longest period without river
flow has been only 10 months,
yields have not been markedly decreased by a shortage of water supplies at any time since 1960.
In July, 1974, a flood inundated
some banana plantations with water
up to 2 m deep. However, this
caused little damage and the
bananas grew well after the flood,
probably as a result of leaching of
salts down the soil profile.
Water rationing
Following the 1959 drought, a
water rationing system was introduced. This now ensures that all
growers receive a fair share of
water. It also conserves water for
use in drought periods and prevents over-pumping which may lead
to increased salinity of the water
aquifers.
The Gascoyne River Advisory
Committee meets regularly to allocate quotas varying from 2 250
to 7 500 kilolitres a month. The
allocations are greatly dependent on
seasonal river conditions. The summer allocation, from October to
April, is twice the winter allocation.

Variations in allocations between
plantations are governed by
• capital valuation, which is determined by land area, number of sharefarmers' houses and
fixed improvements to the property, such as packing sheds,
water storage tanks and pipelines,
• more water is allocated to growers with sons over 17 years of
age working on the same property, to encourage young people
to stay in the industry,
• more water is allocated if the
grower has more than 1.25 hectares of producing bananas. This
"turn around water" was introduced to compensate for the 12
to 15-month period between
planting and initial harvesting
and to encourage planters to replant small areas every year in
case of cyclone damage to larger
producing plants.
Scheme water supply
When the river stops flowing, water
is held in individual basins or aquifers. Since the early years of the
industry, some growers have always
had low water supplies from their
aquifers. These supplies are usually

Six-month old bananas in a typical flood irrigation layout, with a block of mature
plants in the background. The grower is M r . R. Delia Bella
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accompanied by high salt and boron
levels in the water.
The Public Works Department
supplied a small amount of supplementary water to the worst-affected
areas for the first time in 1962. By
1975, more than half the growers
were able to obtain 1 760 to 2 720
kilolitres of water a month from
this source.
The Commonwealth Government
recently announced grants sufficient
to enable the P.W.D. to supply
water to all growers by 1978.
Water will be obtained from large
strategically placed bores in the
sands of the Gascoyne River, extending to 48 kilometres east of
Carnarvon.
Cyclone damage in a well-grown plantation

Diversification of cropping
The increasing quantities and
variety of vegetable crops produced
in the last 20 years has enabled
planters to diversify their operations. Banana growers supplement
their incomes with high-return
vegetable crops, especially during
lengthy periods of river flow and
following cyclone damage to banana
crops. At the same time this diversification has arrested increases in
banana plantings.
Only about 30 plantations now
have bananas as the main source of
income, usually associated with
small plots of mangoes and citrus.
Seventy-five plantations have both
vegetables and bananas and 40

market gardens grow only vegetable crops.
Road transport
In 1955, direct road transport from
Carnarvon to Perth was allowed for
the first time, and following complete sealing of the road in the early
1960's, the transport time to Perth
was reduced to 15 hours. This has
allowed improved quality and presentation of Carnarvon bananas at
Perth markets, especially during
summer heat waves.
Banana Industry Trust Fund

The Banana Industry Trust Fund
was inaugurated in 1961 to give
compensation to growers who suffered losses from natural disasters.
Since its inception, payment has
been made only for cyclone damage.
The Trust Fund was instrumental in helping growers recover from
the cyclones of 1964, 1967, 1970
and 1975.
Compensation has been based on
the average yields of plantations for
the five years preceding the cyclone,
the percentage cyclone damage and
area of bananas on the holding. To
maintain the Fund, growers pay a
levy on each container of bananas
and the Government contributes
one third of the total funds and
guarantees to pay in full all damage to plantations, if the Fund does
not hold sufficient money at the
time of the cyclone.
Present production

Except for the two serious cyclone
years of 1967 (production 2 350
tonnes) and 1970 (2 050 tonnes),
production in the last 10 years has
been between 3 650 and 6 325
tonnes a year. The number of
plantations growing bananas varied
from 81 to 116 and the average
producing banana area was 1.34
hectares. The average yield was
33.3 tonnes per hectare but yields
of up to 75 tonnes per hectare
have been obtained on some plantations.
Normally, production declines
markedly from March through to
August and from then on climbs to
a peak in January. Production
from June to August averages 250
to 280 tonnes per month and from
Journal of Agriculture Vol 16 No 2, 1975
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October to March, 410 to 560
tonnes per month.
Severe cyclones can affect production for up to 3 years. Banana
production is always heavy in the
year after a cyclone because of a
flush of growth in that year. Average yields per hectare for 1965
(41.4 tonnes), 1968 (41.2 tonnes)
and 1971 (46.6 tonnes) were
higher than all other years between
1962 and 1972. In the second year
after a cyclone, yields are much
lower than average.
Marketing

Carnarvon supplies about 58 per
cent cf the Perth market demand
for bananas. Peak prices, averaging $6.75 per 25.4 kg bushel in
recent years, are obtained from
May to October. During summer,
the average price has been $5.25
per 25.4 kg bushel with the lowest
prices in December and January.
Over-production in the Eastern
States greatly affects prices for Carnarvon fruit. In 1974, 8 200 tonnes
of bananas were sold in Perth with
Carnarvon, N.S.W. and Queensland
supplying 64 per cent, 28 per cent
and 8 per cent of the market
respectively.
In 1973, cartons superseded cases
as the main banana containers used
in Carnarvon. Bananas are packed
in hands in the cartons and this is
three times as quick as packing
single bananas in cases. Cartons
also give better presentation and
less fruit damage than cases.
Great care is taken in summer to
prevent heat damage during the
period from harvesting to the
market floor. Even during heat
wave periods, the percentage of
damaged fruit is now low.
From November to May, russet
mite (Tenuipalpus
californicus)
damages some consignments. The
mite is difficult to detect on the
banana bunches and many growers
do not carry out the necessary control measures or cull affected fruit
during packing.
Economics

In the past 12 months, net returns
from bananas have fallen as a result of increased charges for chemicals, fertilisers, packing containers,
transport and market commission.
Fixed costs for irrigation, fertilisers, fumigants and pesticides, and
54

Flood irrigated mature
bay

bananas.

The bays are 6 m wide w i t h two banana rows per

excluding labour, amount to about
$1 000 per hectare. Packing, marketing and transport charges are
about $2.25 per 15.9 kg carton.
An average grower whose main
crcp is bananas and who produces
4 000 cartons a year, should gross
$20 000 but due to high costs and
long working hours, his net returns
on an hourly basis are less than the
national average wage.
As in other agricultural areas,
there is a drift away from the land
by the younger generation and few
of the planters' sons stay to work
on the plantations. An average
plantation is valued at $60 000 but
is difficult to sell at present.
The future of the Industry

Although vegetables have proved
more profitable in recent years,
only tomatoes are equal in value to
bananas in the Carnarvon area.
At present, the area of 155 hectares
of producing bananas and 38 hectares of non-producing bananas is
at a comparatively high level.
It is only recently that returns
have not matched the increase in
costs and if this continues, there
may be a swing away from bananas
in the future.
However, vegetable cropping requires intensive work and considerable labour over a ten-month

period. Many cf the older growers and those who do not use family
labour prefer to concentrate on
bananas, which require less strenucus efforts and labour even though
management is required throughout
the year.
The increasing shortage of sharefarmers and labourers in the industry is affecting vegetable growing
more than banana production.
It is interesting to note that although the area of bananas in
Queensland has remained static at
around 4 500 hectares the N.S.W.
area decreased from 12 000 hectares in 1954 to 8 100 hectares in
1972, when production reached its
lowest level since 1946. The main
reasons for this decline were pests
and diseases and real estate development. Labour problems are
also affecting production in Queensland, where the average size of
holdings is large.
If banana production in the Eastern States decreases further, it is
possible that Carnarvon bananas
will receive less competition in the
future. However, Carnarvon will
net be able to supply the Perth
market demand completely until an
improved water storage system allows plantings to be safely increased.
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